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* Cancers
* Thyroid disease
 Diabetes

e Heart disease

* Birth defects, low birthweight babies, premature births, stillbirths,
miscarriages

* Other reproductive health problems
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PCBs in blood serum of
St. Lawrence Island people
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White Alice Communication Site, operational 1957-1972
Above ground structures & debris removed in 2003
$123 million spent on site remediation







1) At the conclusion of site remediation, is remaining PCB contamination due primarily to the
formerly used defense site or to atmospheric deposition?

2) |s the remaining PCB contamination biologically relevant for resident freshwater fishes?

3) Do contaminant levels have |mpl|c ions for the health of the Yupik people on St. Lawrence
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Levels of PCBs in the fish are still high,
even though clean-up is considered complete...
and contaminant chemistry reveals a mostly local source (FUDS),
but are these [PCB] biologically meaningful?




Is the endocrine system of the fish disrupted?




Stickleback [VTG] (ug/g £ 1 SE)
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Mean [estrogenic PCBs] (ng/g £ 1 SE)
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Mean [dioxin—like PCBs] (ng/g £ 1 SE)
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Is gene expression of the fish disrupted?
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Gene expression results...

* Decreased expression of DNA repair genes
could increase the accumulation of mutations
and intensify the potential for carcinogenesis.

* Reduced cell sighaling might exacerbate the
risk of carcinogenesis by decreasing normal
pathways of cell cycle arrest and apoptosis for
genetically damaged cells.



Is Northeast Cape also associated with high pesticide levels?




Insecticide, banned by the Stockholm Convention
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Pesticides in blood serum of St. Lawrence Island residents
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Are flame retardants and industrial
chemicals a concern in the Arctic?
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Byrne, S., Seguinot-Medina, S., Waghiyi, V.,
Bering Sea Miller, P.K., Buck, C., von Hippel, FA. &
Carpenter, D. (2017). Exposure to
polybrominated diphenyl ethers and
perfluoroalkyl substances in a remote
population of Alaska Natives.
Gambell Environmental Pollution 231:387-395.
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Bering Sea
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PFASs in stickleback
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PBDEs in blood serum of St. Lawrence Island men
median & 95t percentiles
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PBDEs in blood serum of St. Lawrence Island women
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Relative concentrations in dust & serum
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PFASs in blood serum of St. Lawrence Island men
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Serum [BDE-28/33, 47, and 100] positively
associated with [TSH] and [free T3], while serum
[BDE-153] negatively associated with [total T3]

100

30

60

40

20

ppb in human blood serum

PBDEs PFC
B Women H Men

Byrne, S.C., Miller, P, Seguinot-Medina, S., Waghiyi, V., Buck, C.L., von Hippel, F.A. & Carpenter, D.O. (2018). Associations
between serum polybrominated diphenyl ethers and thyroid hormones in a cross sectional study of a remote Alaska Native
population. Scientific Reports 8:2198.



What’s next for St. Lawrence Island?

ROl renewal:«"

— Mechanistic studies W|th stlckleback to identify upstream
blomarkers of human disease '

— Focus on early chlldhood development in Gambell &
: Savoonga 2 |

N
\

Potential solutions...



Practical implications for arctic communities

Environmental remediation standards
Prevalence of contaminated sites throughout the Arctic

CBPR is informing policy at the local, state, national, and
international levels
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What is the problem?

Angurugu




Angurugu community

Manganese mine 2
performance biology: Robbie Wilson & Ph.D. student Ami Fadhillah Amir Abdul Nasir

ecotoxicology: Frank von Hippel
gene expression: John Postlethwait

endocrinology: Loren Buck
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northern quoll (Dasyurus hallucatus)

-

previous distribution

P current distribtuion ? ?i

- carnivorous marsupial

) diverse habitats, partially arboreal
= 0.3-1.2kg

" 4 endangered

Funding from the Anindilyakwa Land Council
& the Australian Research Council



Manganese (Mn)

and at the po‘rﬂ higher than
elsewhere on the island?
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R.S. (2018). Manganese accumulates in the brain of

1 northern quolls (Dasyurus hallucatus) living near an active
| mine. Environmental Pollution 233:377-386.
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Do quolls bioaccumulate Mn based on location relative to the mine?
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Quolls near the mine are in poorer health (n=115 quolls)
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Mn accumulation was associated with reduced immune function (based on bacterial
killing capacity by plasma)



Mn appears to affect immune function, but
is it related to critical performance traits?

8 performance traifs:
1. Sprint Speed

J
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Mn appears to affect immune function, but
is it related to critical performance traits?

« 8 performance traifs:

2. Acceleration




Mn appears to affect immune function, but
is it related to critical performance traits?

« 8 performance fraifs:

3. Bite Force




Mn appears to affect immune function, but
is it related to critical performance traits?

8 performance traifs:
4. Grasp Strength




Mn appears to affect immune function, but
is it related to critical performance traits?

« 8 performance fraifs:

5. Jump Power




Mn appears to affect immune function, but
is it related to critical performance traits?

« 8 performance traifs:

6. Beam Running Speed




Mn appears to affect immune function, but
is it related to critical performance traits?

8 performance traifs:

7. Average Corner Speed




Mn appears to affect immune function, but
is it related to critical performance traits?

« 8 performance fraifs:

8. Maximum Oxygen Consumption




Does Mn disrupt endocrine function in quolls?
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How does Mn affect the expression of
genes involved in locomotion,
cognition, immune function, etc.?




tissue tropism, gene expression, histology:

n = 65 samples/male for 8 males high Mn & 10 males low Mn

-

ear clip, hair, retina, skull
| muscle, olfactory bulb,
neocortex, cerebellum

testes, quadriceps, triceps,
femur bone marrow

lung, heart, liver, kidney, gall bladder,
spleen, pancreas, mesenteric lymph
node, small intestine, adipose tissue



Do children with higher Mn body burdens
have poorer cognition and motor performance?

How does the trophic ecology of an animal
determine its bioaccumulation of Mn?
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